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(54) PARTICLE REMOVING METHOD AND SEMICONDUCTOR PRODUCTION SYSTEM 
HAVING PARTICLE REMOVING MEANS 

(57)Abstract: 

PURPOSE: To provide a method for removing particles 
from a semiconductor production system or from the 
surface of a semiconductor substrate or a reticle more 
easily and positively with no adverse effect. 
CONSTITUTION: Particle eliminators 11a, lib are 
bonded, at the adhesive layers 1 3a, 1 3b thereof, to 
bases 23a, 23b for mounting a substrate. Subsequently, <"> 
the particle elminators 11a, 11b are peeled ofF the 
substrate holding bases 23a, 23b thus removing the 
particles from the surfaces thereof. 
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[Claim(s)] 

[Claim 1]After pasting up said adhesive layer of a particle removal object in which an adhesive 
layer was formed on a substrate on a substrate holding stand with which a processed board is 
laid, by tearing off said particle removal object from said substrate holding stand, A particle 
removing method adhering to said adhesive layer and removing particle which exists in the 
surface of said substrate holding stand. 

[Claim 2]The particle removing method according to claim 1 irradiating with ultraviolet rays when 
said adhesive layer consists of a binder of an acrylic resin system to which adhesive power falls 
by the exposure of ultraviolet rays, said substrate consists of material which penetrates 
ultraviolet rays and said particle removal object is torn off. 

[Claim 3]A particle removing method making floating particle adhere to said adhesive layer where 
a particle removal object in which an adhesive layer was formed on a substrate is held to a 
substrate holding stand which turns a forming face of said adhesive layer up, and with which a 
processed board is laid. 

[Claim 4]The particle removing method according to claim 1 to 3, wherein said adhesive layer 
consists of a binder of an acrylic resin system. 

[Claim 5]The particle removing method according to claim 3 making said particle which exists 
around said substrate holding stand with a pressure of gas float. 

[Claim 6]The particle removing method according to claim 3 characterized by making said 
substrate holding stand go around around an axis where said particle removal object is held to 
said substrate holding stand. 

[Claim 7]A particle removing method adhering to said adhesive layer and removing particle which 
exists in the surface of said processed board by exfoliating this adhesive layer after applying to 
the surface of a processed board a solution containing a binder and forming an adhesive layer in 
it. 

[Claim 8]The particle removing method according to claim 7 pasting up this adhesive layer on 
adhesive tape or an adhesion roller, and exfoliating when exfoliating said adhesive layer. 
[Claim 9]Where it is in a state which raised temperature of an adhesion means which has a 
processed board or an adhesive layer or an ultrasonic wave is impressed to said processed 
board or said adhesion means, A particle removing method adhering to said adhesive layer and 
removing particle which exists in the surface of said processed board by tearing off said 
adhesion means after pasting up an adhesive layer of said adhesion means on the surface of said 
processed board. 

[Claim 10]The particle removing method according to claim 9, wherein said adhesion means is 
the adhesion roller with which said adhesive layer was formed on adhesive tape or a cylinder 
side. 

[Claim 1 1]The particle removing method according to claim 8 or 9 exfoliating said adhesive layer 
in a steam. 

[Claim 12]The particle removing method according to claim 7 or 9 when said adhesive layer 
consists of a binder of an acrylic resin system to which adhesive power falls by the exposure of 
ultraviolet rays and exfoliates said adhesive layer, wherein it irradiates said adhesive layer with 
ultraviolet rays. 

[Claim 13]The particle removing method according to claim 12 characterized by irradiating said 
adhesive layer with ultraviolet rays in oxygen gas or gaseous ozone when exfoliating said 
adhesive layer. 

[Claim 14]A semiconductor manufacturing device comprising: 

A laser irradiation means which etches a processed substrate face by a laser beam in order to 
give a classification symbol to a processed board. 

A particle elimination means which pastes up an adhesive layer of an adhesion means on said 
chemical engraving part and its periphery, adheres to an adhesive layer and removes cutting 
waste by exfoliating. 
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[Claim 1 5]A semiconductor manufacturing device which has the particle elimination means 
according to claim 14 having the tape support with which said adhesion means is adhesive tape, 
said adhesive tape is supported and said particle elimination means presses said adhesive tape 
to said processed substrate face. 

[Claim 16]Said adhesion means has a forming face of said cylindrical adhesive layer, and is an 
adhesion roller rotatable around an axis parallel to this forming face, A semiconductor 
manufacturing device which has the particle elimination means according to claim 14 being what 
makes said adhesive layer paste and removes said cutting waste by contacting said adhesive 
layer to a chemical engraving part of said processed substrate face, and its periphery, and 
rotating said adhesion roller. 

[Claim 17]Claim 14. wherein said particle elimination means has an ultrasonic apply means which 
gives vibration to a heating method which heats said adhesive layer, or said adhesive layer, a 
semiconductor manufacturing device which has the particle elimination means according to claim 
15 or 16. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention a particle removing method and a particle elimination means 
about the semiconductor manufacturing device which it has in more detail, It is related with the 
semiconductor manufacturing device which has the method and particle elimination means which 
remove the particle in a semiconductor manufacturing device, or remove the particle of the 
surfaces, such as a semiconductor substrate and reticle. 
[0002] 

[Description of the Prior Art]In recent years, the minuteness making of a semiconductor device 
or a liquid crystal display is remarkable. Therefore, in order to prevent the short circuit between 
wiring layers, it must avoid that the particle in a semiconductor manufacturing device and in the 
atmosphere adheres to these, and remains in the middle of manufacture of a semiconductor 
device or a liquid crystal display. In order to prevent the pinhole of partial lack of a wiring layer 
or an interlayer insulation film formed in a semiconductor device or a liquid crystal display, that 
particle adheres to the mask and reticle for patterning also needs to avoid. 
[0003]Conventionally, methods of removing the particle in the processing chamber of a 
semiconductor manufacturing device include the method of wiping with the cloth etc. of the non- 
dusting characteristics which wetted organic solvents, such as water and alcohol. In the device 
which needs to decompress especially a processing chamber, it is in the state which returned 
the reduced pressure state to atmospheric pressure, and the work is done. As a method of 
removing particle from substrate faces, such as a semiconductor device, There are the method 
of vibrating using acoustical high frequency, such as the method of immersing a processed board 
into the mixed solution of the method of spraying high-pressure gas and fluid, an ammonia 
solution, hydrogen peroxide solution, and water, the brush scrub method for using the power 
from the outside, and an ultrasonic wave, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
method of wiping with the cloth etc. of the non-dusting characteristics which wetted organic 
solvents, such as water for removing the particle in the processing chamber of a semiconductor 
manufacturing device, and alcohol. That is, when doing ** work of, an apparatus cover is 
removed, the work which opens a processing chamber wide or is returned after work is required, 
and many man days are required. 

[0005]** When a processing chamber etc. are opened wide, cause mixing of the particle into a 
processing chamber conversely from the exterior. In order to newly generate particle because 
the work itself of wiping off grinds the surface, after particle removing operation, the number of 
particle will increase rather. In order to avoid this, aging is needed and a man day increases. 
[0006]** Generally transportation means, such as a semiconductor substrate, have a 
complicated structure, and danger follows them on work by a help in order to perform 
complicated operation. 

** In the device which needs to make a processing chamber a vacuum, time to return a 
processing chamber to atmospheric pressure, or decompress again is needed. In order that 
organic solvents used for work, such as water and alcohol, may stick to a processing chamber 
wall, they lengthen purge timing and reduce the effective hours worked of a device further. 
[0007]There are the following problems in the method of removing particle from substrate faces, 
such as a semiconductor device. That is, the reattachment of the particle which exfoliated is not 
avoided in the method of spraying gas and the fluid of ** high voltage. 

** The method of immersing a processed board into the mixed solution of an ammonia solution, 
hydrogen peroxide solution, and water is not enough as a detergency. 

[0008]** There is a danger of damaging a processed substrate face, in the brush scrub method 
for using the power from the outside. 

** The method of vibrating using acoustical high frequency, such as an ultrasonic wave, is not 
enough as the power of exfoliating particle. 
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In order to improve this, stick the adhesive tape in which the binder was formed on the field 
which should be made pure, adhere particle, and can consider how to remove particle by 
removing adhesive tape, but. Since it is difficult to make it attain a binder to the pars basilaris 
ossis occipitalis of a crevice when it has unevenness on the surface like a semiconductor 
substrate, there is a problem that it is difficult to remove the particle in the pars basilaris ossis 
occipitalis of a crevice. 

[0009]Without creating this invention in view of the problem of the starting conventional 
example, and having an adverse effect on others, It aims at providing the semiconductor 
manufacturing device which has a particle removing method which can remove the particle of 
substrate faces, such as particle in a semiconductor manufacturing device, and a semiconductor 
device, more simply and more certainly, and a particle elimination means. 
[0010] 

[Means for Solving the Problem]After an aforementioned problem pastes up said adhesive layer 
of a particle removal object in which an adhesive layer was formed on a substrate the 1st on a 
substrate holding stand with which a processed board is laid, by tearing off said particle removal 
object from said substrate holding stand. Particle which exists in the surface of said substrate 
holding stand is adhered to said adhesive layer, In the state where it held to a substrate holding 
stand which turns a forming face of said adhesive layer up and with which it is attained by a 
removing particle removing method, and a processed board is laid in the 2nd in a particle removal 
object in which an adhesive layer was formed on a substrate. After being attained by a particle 
removing method making floating particle adhere to said adhesive layer, applying a solution which 
contains a binder in the 3rd on the surface of a processed board and forming an adhesive layer, 
this adhesive layer by exfoliating. Where temperature of an adhesion means which is attained by 
a particle removing method adhering to said adhesive layer and removing particle which exists in 
the surface of said processed board, and has a processed board or an adhesive layer in the 4th 
is raised. Or by tearing off said adhesion means, after pasting up an adhesive layer of said 
adhesion means on the surface of said processed board where an ultrasonic wave is impressed 
to said processed board or said adhesion means. Particle which exists in the surface of said 
processed board is adhered to said adhesive layer, A laser irradiation means which etches a 
processed substrate face by a laser beam in order to be attained by a removing particle 
removing method and to give a classification symbol the 5th to a processed board. An adhesive 
layer of an adhesion means is pasted up on said chemical engraving part and its periphery, and it 
is attained by exfoliating by semiconductor manufacturing device which has a particle elimination 
means which adheres to an adhesive layer and removes cutting waste. 
[0011] 

[Functionjin the removing method of the particle of this invention, after making the 1st paste up 
the adhesive layer of a particle removal object on the substrate holding stand with which a 
processed board is laid, by tearing off. it adhered to the adhesive layer and the particle of the 
surface of a substrate holding stand is removed to it. Therefore, it is possible to remove particle 
according to the same work as attachment and detachment of the processed board to a 
substrate holding stand. Therefore, in order to process, it is not necessary to open the chamber 
etc. by which a processed board is stored. Since particle removing operation can be performed 
without returning the inside of a chamber to atmospheric pressure when it is a device which 
needs to hold the inside of a chamber to a reduced pressure state especially, work becomes 
very easy. 

[0012]When removing an adhesive layer by using for an adhesive layer the binder with which 
adhesive power declines in response to ultraviolet rays, it can irradiate with ultraviolet rays, 
adhesive power can be reduced, and a particle removal object can be torn off easily. The floating 
particle is made to adhere to an adhesive layer, where a particle removal object is held to the 
substrate holding stand which turns the forming face of the adhesive layer of a particle removal 
object up and with which a processed board is laid in the 2nd. 

[0013]Therefore, it is possible to remove the particle in a chamber, without opening a chamber, 
when applying to the particle which floats in a chamber for example. To the 3rd, after forming an 
adhesive layer in the surface of a processed board by spreading, by exfoliating an adhesive layer, 
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it adhered to the adhesive layer and the particle of the surface of a processed board is removed. 

[0014]Therefore, even when the processed board has unevenness, the adhesive layer formed by 
spreading also enters a crevice. For this reason, the particle which exists in the pars basilaris 
ossis occipitalis of a crevice adheres certainly by an adhesive layer, and is removed. When 
removing an adhesive layer by using for an adhesive layer the binder with which adhesive power 
declines in response to ultraviolet rays, it irradiates with ultraviolet rays, adhesive power is 
reduced, and an adhesive layer can be removed easily. 

[0015]Where it is in the state which raised the temperature of the adhesion means which has a 
processed board or an adhesive layer or an ultrasonic wave is impressed to the 4th at an 
adhesion means or a processed board, after pasting up an adhesion means on the surface of a 
processed board, by tearing off, it adhered to the adhesive layer and the particle of the surface 
of a processed board is removed. In order that an adhesive layer may mobilize by impression of a 
high temperature or an ultrasonic wave, even if the processed board has unevenness, a binder 
also enters a crevice. For this reason, the particle which exists in the pars basilaris ossis 
occipitalis of a crevice also sticks certainly by an adhesive layer, and is removed. 
[001 6]Thus, according to the removing method of the particle of this invention, it is possible to 
remove the particle in a chamber more simply and more certainly, without having an adverse 
effect on others. In the semiconductor manufacturing device which has a particle elimination 
means of this invention, It has a laser irradiation means which etches a processed substrate face 
by a laser beam in order to give a classification symbol to a processed board, and a particle 
elimination means which pastes up an adhesion means on the chemical engraving part and its 
periphery, and removes cutting waste by exfoliating. 

[001 7]Therefore, a processed surface is made in clarification by a particle elimination means just 
behind numbering. And work is easy and does not require time, either. Since what is necessary is 
just to paste up an adhesion means only on the processed surface of a processed board, other 
portions of a processed substrate face are not polluted. And since it is possible to remove 
particle by adherence, the surrounding environment is not polluted. 
[0018] 

[Example] Next, the example of this invention is described, referring to drawings. 
(1) explanation (a) of the particle removing method in the semiconductor manufacturing device 
concerning the example of this invention — the 1 st example drawing 1 is a perspective view 
showing the particle removal object 11a used for the particle removing method concerning the 
1 st example of this invention. Among a figure, the quartz substrate of the suitable thickness 
which processed the shape as the wafer which is a processed board in which 12a is almost the 
same, and 13a are the adhesive layers which consist of a binder of an acrylic resin system 
formed in one side of the quartz substrate 1 2a, and are formed by a spin coating method etc. As 
a binder solution used for a spin coating method, the binder of an acrylic resin system is melted 
in organic solvents, such as 1,4-dioxane (C^HgO^X and what was adjusted to the viscosity about 

200-1 cp (centipoise) is used, for example. It polymerizes and solidifies by irradiating with 
ultraviolet rays among the binders of an acrylic resin system, and that to which adhesive power 
falls is chosen. 

[0019]The particle removal object 1 la is created as follows. That is, a binder solution is applied 
to the quartz substrate 12a surface on conditions with a number of rotations of 2000-5000 rpm 
by a spin coating method, and the adhesive layer of 0.5-3 micrometers of thickness is formed. 
Then, temperature up is carried out to the temperature of 50-150 **, it heats, and the organic 
solvent in an adhesive layer is removed. Drawing 2 and drawing 3 (a) - (c) and drawing 4 are the 
side views of the ion implantation equipment explaining the particle removing method concerning 
the 1st example of this invention. Among a figure, 14 are a chamber which can be decompressed 
and consist of the reserve exhaust room 1 5, the target chamber 1 6, and the ion beam room 1 7. 
[0020]The particle removal object 1 la stored by the career 18, the wafer which should be 
processed, or the processed wafer is placed by the reserve exhaust room 15 of the chamber 14 
lower part. The career 1 8 is laid on the transportation device 1 9 of a band conveyor etc., and is 
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moved to a suitable position one by one. And it is pushed up up with the pick 20, and is sent to 
the target chamber 1 6. 

[0021]The holder 25 is put on the target chamber 16, and the both-way straight-line motion of 
between the substrate holding stands 23a is carried out to it by the holder actuator 26. The 
wafer which should be processed with this holder 25 is received from the pick 20, and it lays in 
the substrate holding stand 23a of the rotatable disk 22 by the disk actuator 24, or a processed 
wafer is removed from the substrate holding stand 23a, and it hands over to the pick 20. The 
ultraviolet ray lamp 27 and the ultraviolet ray lamp 27 for irradiating the particle removal objects 
1 la and lib with ultraviolet rays are equipped with the power supply 28 which supplies electric 
power. 

[0022]The ion beam room 1 7 is established in the position which counters the substrate holding 
stand 23b, and the ion~beam~irradiation device is stored. The ion beam of a conductivity-type 
impurity is discharged from the ion beam room 17, and conductivity-type impurity ion is 
irradiated by the wafer etc. which were held at the substrate holding stand 23b. Next, the 
particle removing method concerning the 1st example of this invention is explained, referring to 
dravying 1 , drayying 2, and dravying 3 (a) - (c) and drawing 4. 

[0023]First, both the particle removal object 11a and the wafer which should be processed are 
put on the career 1 8, and it carries into the reserve exhaust room 1 5 of ion implantation 
equipment. Then, the inside of the chamber 14 is exhausted and decompressed. If a 
predetermined pressure is reached, a pressure as it is will be held. Next, as shown in drawing 2 . 
the particle removal object 1 1 a is thrust up with the pick 20, and is lifted to the position of the 
holder 25. 

[0024]Subsequently, after holding the periphery of the particle removal object 1 la with the 
holder 25 so that the adhesive face of the particle removal object 1 1 a may face the substrate 
holding stand 23a as shown in drawing 3 (a), The holder 25 is moved ahead, and as shown in 
draMng „3„(b), while contacting the adhesive layer 13a of the particle removal object 1 la to the 
substrate holding stand 23a, it presses with the holder 25. By pressing, particle is buried with the 
adhesive layer 1 3a, and holding power increases further. 

[0025]Then, the disk 22 is rotated, and after moving other substrate holding stands 23b to the 
holder 25 and the position which counters, another particle removal object 1 1 b is laid and 
pressed to other substrate holding stands 23b like the above. Thereby, the particle on the 
substrate holding stand 23b adheres to the adhesive layer 13b of the particle removal object 
lib. Subsequently, as shown in drayying 3 (c), the particle removal objects 11a and lib are 
irradiated with the ultraviolet rays of the wavelength of 250-450 nm, the intensity 1 0 - 1 00 mW / 

cm . Ultraviolet rays penetrate the quartz substrates 12a and 12b, and are equivalent to the 
adhesive layers 1 3a and 1 3b. It is this state 1 0-300 Second grade maintenance is carried out. 
The unsaturated double bond of COOCH3 which exists in the acrylic resin of the adhesive layers 

1 3a and 1 3b is activated by this, and it polymerizes, and in order to solidify, adhesive power 
declines. 

[0026]Next, with the holder 25, the edge of the particle removal object 1 lb is held, and it tears 
off from the surface of the substrate holding stand 23b. Since the adhesive power of the 
adhesive layer 1 3b is declining by UV irradiation at this time, it can remove easily from the 
surface of the substrate holding stand 23b. Particle also adheres to the adhesive layer 13b, and 
is simultaneously removed from the surface of the substrate holding stand 23b. 
[0027]Then, in response to the particle removal object lib, it stores at the career 18 to the pick 
20. Subsequently, like the above, the particle removal object 1 1 a is torn off from the substrate 
holding stand 23a, and it stores on the career 18. Thereby, the particle of the surface of the 
substrate holding stand 23a also adheres to the adhesive layer 13a of the particle removal object 
11a, and is removed from the surface of the substrate holding stand 23a. 

[0028]Next, as shown in drawing 4, the wafers 30a and 30b as a processed board are laid in the 
substrate holding stands 23a and 23b, the disk 22 is rotated, one by one, the wafers 30a and 30b 
are set to the front face of the ion beam room 1 7, and an ion implantation is performed. Since 
the particle on the substrate holding stand 23a and 23b is removed at this time, the possibility of 
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contamination of the wafer 30a by particle and 30b surface decreases, and conduct! vity~type 
impurity ion is poured in into the wafer 30a and 30b, without receiving disturbance by particle. 
Thereby, the ion implantation layer of the predetermined depth and predetermined concentration 
is formed in the predetermined field of the wafer 30a and 30b surface. 

[0029]As mentioned above, according to the particle removing method of the 1 st example of this 
invention, it is possible to remove the particle in the chamber 14 according to the same work as 
attachment and detachment of the wafers 30a and 30b, without opening the chamber 14. Since 
particle removing operation can be performed without returning the inside of the chamber 14 to 
atmospheric pressure when it is a device which needs to hold the inside of the chamber 14 to a 
reduced pressure state especially, removing operation becomes very easy. 

[0030]Thus, according to the particle removing method of the 1 st example of this invention, it is 
possible to remove the particle in ion implantation equipment more simply and more certainly, 
without having an adverse effect on others. 

(b) The 2nd example dr aw ing 5 is a side view of the ion implantation equipment explaining the 
particle removing method concerning the 2nd example of this invention. A different place from 
drawing 2 is holding the particle removal objects 11c and 1 1d to the substrate holding stands 23a 
and 23b so that the particle removal objects [11c and lid] adhesive layers' 1 3c and 1 3d may 
turn to a table. The gas introducing pipe 31 is connected to the target chamber 16 via the 
pressure regulation means 32, high-pressure dry nitrogen gas gas) is introduced in the 

chamber 14 from the gas introducing pipe 31, and the particle in which floating in the chamber 14 
is possible is wound up. 

[0031]It is performed as follows for removing the particle in the above-mentioned ion 
implantation equipment. That is, the particle removal objects 1 1c and 1 1d are first laid on the 
substrate holding stand 23a and 23b like the 1 st example. At this time, unlike the 1 st example, 
the particle removal objects 1 1c and 1 1d are held to the substrate holding stands 23a and 23b 
by a vacuum chuck etc. so that the particle removal objects [11c and lid] adhesive layers 13c 
and 13d may turn to a table. 

[0032]Subsequently. while rotating the disk 22 at the number of rotations of about 1000 rpm, dry 
nitrogen is introduced in the chamber 14 so that the pressure in the chamber 14 may be set to 
about 10,000 Pa, and this state is held for a while. At this time, the particle in which floating in 
the chamber 1 4 is possible can wind up by introducing high pressure gas. And the particle which 
floated adheres to the particle removal objects [11c and lid ] adhesive layers 13c and 13d. 
Thereby, the particle in which floating in the chamber 14 is possible is removable. 
[0033]As mentioned above, according to the particle removing method of the 2nd example of this 
invention, high pressure gas was introduced into the chamber 14, the particle in the chamber 14 
was wound up, and particle is removed by making it adhere to the particle removal objects [11c 
and lid ] adhesive layers 13c and 13d. Therefore, it is possible to remove the particle in the 
chamber 14, without opening the chamber 14. It is possible for this to remove the particle in ion 
implantation equipment more simply and more certainly, without having an adverse effect on 
others. 

[0034]As shown in drawing 6, dry nitrogen may be introduced in the chamber 1 4 by an about 
[100 I/sec ] flow from a high vacuum state. In order to obtain a large flow at this time, it is 
desirable to have the reserve tank 35. The gas introducing pipes 33 and 34 are connected to the 
terminal area of the ion beam room 1 7 and the target chamber 1 6, the terminal area of the target 
chamber 1 6 and the reserve exhaust room 1 5, etc., for example the place easily covered with 
particle. However, the holder 25 and the infrared lamp 27 are not shown in drawing 6 . 
[0035]An adhesive layer may be formed in particle removal objects [11c and lid] both sides 
although the adhesive layers 1 3c and 1 3d are formed in particle removal objects [11c and lid] 
one side in the 2nd example. While holding such particle removal objects 11c and lid to the 
substrate holding stands 23a and 23b and removing the particle in which floating in a chamber is 
possible like the 2nd example, the particle of the substrate holding stand 23a and 23b surface as 
well as the 1st example is removable. 

[0036]In the 1st and 2nd examples of the above, although this invention is applied to ion 
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implantation equipment, it is applicable to a CVD system, an exposure device, etc. Although 
particle removal objects [ 11a, lib, 11c, and lid] shape is mostly made into identical shape with 
the wafer, it may be made the rectangular shape and other shape where area is larger than a 
wafer. 

(2) Explain the removing method of the particle concerning the 3rd example of this invention, 
referring to the 3rd example of explanation (a) of the removing method of the particle of 
substrate faces, such as a semiconductor device concerning the example of this invention, and 
reticle, next drawing 7 (a) - (d), and drawing 8. 

[0037]As the binder solution 43 applied by a spin coating method, the binder of an acrylic resin 
system is melted in organic solvents, such as 1 ,4-dioxane (C4Hg02), and what was adjusted to 

the viscosity about 200-1 cp (centipoise) is used, for example. That to which adhesive power 
falls by UV irradiation among the binders of an acrylic resin system is chosen. First, as are 
shown in drayyin^^^^^^ and the binder solution 43 is applied to the semiconductor substrate 42 
surface and it is shown in drawing 7 (b) on conditions with a number of rotations of 2000-5000 
rpm by a spin coating method, the 0.5-3-micrometer-thick adhesive layer 43a is formed. At this 
time, as shown in drawing 7 (c), the binder solution 43 also enters the crevice 44 of the 
semiconductor substrate 42 surface, and the particle 45 in the pars basilaris ossis occipitalis of 
the crevice 44 also adheres by the adhesive layer 43a. Then, it dries by the temperature 50 - 
1 50 **. 

[0038]Subsequently, as shown in drawing 7 (d), the adhesive layer 43a of the semiconductor 
substrate 42 surface is irradiated with the ultraviolet rays of the wavelength of 250-450 nm, the 
intensity 10-100 mW / cm^. This state is held about 10 to 300 seconds. The unsaturated 
double bond of COOCH3 which exists in the acrylic resin of the adhesive layer 43a is activated 

by this, and it polymerizes, and in order to solidify, adhesive power declines. Next, as shown in 
drawing 8, while putting the semiconductor substrate 42 on the moving stage 46 and moving it 
one by one, the adhesive tape 47 in which it was made to correspond to a motion of the moving 
stage 46, and the adhesive layer was formed in one side is moved. At this time, as the adhesive 
layer of the adhesive tape 47 contacts the adhesive layer 43a of the semiconductor substrate 42 
surface, it moves the adhesive tape 47. With movement of the adhesive tape 47, the adhesive 
tape 47 adheres and strips off the adhesive layer 43a of the semiconductor substrate 42 surface 
from the semiconductor substrate 42 surface. 

[0039]And the semiconductor substrate 42 from which the adhesive layer 43a was removed is 
stored by the cassette 48. The removing effect of the particle by the above-mentioned particle 
removing method is explained referring to Table 1 . Table 1 shows the removal efficiency of the 
particle more than particle diameter 0.2 mum at the time of applying the 3rd example to two 
kinds of samples, the substrate which has a flat field, and the substrate which a pattern is 
formed and has unevenness. Here, removal efficiency means the number of the particle which 
remains after processing to the number of the particle which exists before processing. Removal 
efficiency when adhesive tape is stuck is also shown for comparison. 

[0040] According to the result of Table 1, after the particle which existed 400-550 pieces before 
processing by the sample which has a flat field processing, in the case of an example, it 
decreases substantially to the 0-8 residual number, on the other hand in the case of a 
comparative example, compared with the 40-58 residual number and the case of an example, the 
rate of reduction is small. After the particle which existed 350-680 pieces before processing by 
the sample which has unevenness processing, in the case of an example, it decreases to the 16- 
30 residual number, on the other hand in the case of a comparative example, compared with the 
230-280 residual number and the case of an example, the rate of reduction is small. 
[0041]This shows that the binder entered to the crevice 44, and has also stuck and removed the 
particle 45 of the pars basilaris ossis occipitalis of the crevice 44, when the binder solution 43 is 
applied like the 3rd example. Since the adhesive layer 50b does not arrive to the pars basilaris 
ossis occipitalis of the crevice 44a on the other hand as shown in drawing 10 (b) when the 
adhesive tape 50 is stuck on the surface of the semiconductor substrate 42 which has 
unevenness as a comparative example shows to dravyin^^^^^^ It is shown that it adheres and 
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the particle 45a of the pars basilaris ossis occipitalis of the crevice 44a cannot be renrtoved. 
[0042]As mentioned above, since the adhesive layer 43a is formed in the semiconductor 
substrate 42 surface which has unevenness by spreading of the binder solution 43 according to 
the particle removing method of the 3rd example, the adhesive layer 43a also enters the crevice 
44. For this reason, the particle 45 which exists in the pars basilaris ossis occipitalis of the 
crevice 44 also adheres by the adhesive layer 43a. Since it irradiates with ultraviolet rays and 
adhesive power is reduced when removing the adhesive layer 43a as shown in d rawing 7 (d), the 
adhesive layer 43a is easily removable. 

[0043]Although the adhesive tape 47 is used as a means to remove the adhesive layer 43a, even 
if it uses the adhesion roller 49 with which the adhesive layer was formed on the cylinder side 
shown in dravying 9, the adhesive layer 43a is removable like the above. Although the irradiation 
period of ultraviolet rays is not taken into consideration in particular in the above-mentioned 
example, continuing irradiating with ultraviolet rays is desirable until the adhesive layer 43a is 
thoroughly removed by the case. This is to make a polymerization and solidification of the binder 
by ultraviolet rays fully cause, and to keep a binder from remaining in the semiconductor 
substrate 42 surface. 

[0044]In order to keep a binder from remaining, it is desirable to irradiate with ultraviolet rays in 
oxygen or ozone atmosphere. Since this comprises [ the binder ] C, O, and an H atom, when it 
irradiates with ultraviolet rays in the state where O atom exists so much, it is because a reaction 
occurs by atoms and a polymeric material is easily removed as a gas of and H2O. It is 

desirable to remove an adhesive layer in a steam atmosphere. This is to make easy removal of 
these ion that has an adverse effect in a semiconductor device etc., and to keep these ion from 
remaining on the surfaces, such as a semiconductor substrate, by dissolving ion, such as Na 
which exists in a binder, in a steam. 

[00451(b) Explain the removing method of the particle concerning the 4th - the 1 1th example of 
this invention, referring to the 4th - the 1 1th example next dravying l l - drawing 18. The 
adhesive tape in which the adhesive layer is formed in one side is used as a particle removal 
object. When sticking adhesive tape on the surface of a semiconductor substrate, in order to 
mobilize a binder and to embed in a surface crevice, temperature and an ultrasonic wave are 
impressed. As a binder, the binder of an acrylic resin system is used, for example. 
[0046] Drawing 1 1 (a) The removing method of the particle concerning the 4th example of this 
invention is explained referring to - (c). In this case, temperature is impressed when sticking 
adhesive tape on the surface of a semiconductor substrate. First, as shown in drawing 1 1 (a), the 
semiconductor substrate 53 which has unevenness on the surface is carried on the moving stage 
51 where the heater 52 was embedded. Then, the semiconductor substrate 53 is heated at about 
1 20 ** with the heater 52. 

[0047] As shown in drawmg^^^^^^^^^^^^ (b), while moving in the moving stage 51, it is made to correspond 
to movement of the moving stage 51, the adhesive tape 54 in which the adhesive layer is formed 
in one side is moved, and the semiconductor substrate 53 is made to contact in this state. At 
this time, as the adhesive layer of the adhesive tape 54 contacts the semiconductor substrate 
53 surface, it moves the adhesive tape 54. The adhesive tape 54 presses with the rollers 55a 
and 55b from on the adhesive tape 54, where the semiconductor substrate 53 is contacted. The 
adhesive layer 54b of the adhesive tape 54 is mobilized with temperature, and enters the crevice 
56. While a binder enters the crevice 56 much more certainly by press of the rollers 55a and 55b, 
the adhesion of the particle 57a and 57b and the adhesive layer 54b increases. 
[0048]With movement of the adhesive tape 54, the adhesive tape 54 adheres the particle 57a 
and 57b to the adhesive layer 54b, and is stripped off from the semiconductor substrate 53 
surface. Thereby, the particle 57a and 57b is removed from the semiconductor substrate 53 
surface. The particle removing effect by the above-mentioned particle removing method is 
explained referring to Table 2. 

[0049]Table 2 shows the removal efficiency of the particle more than particle diameter 0.2 mum 
at the time of applying the 4th example to two kinds of samples, the substrate which has a flat 
field, and the substrate which a pattern is formed and has unevenness. Here, removal efficiency 
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shows the rate of the number of the particle removed by processing to the number of the 
particle which existed before processing. The removal efficiency about the sample which is not 
heated when sticking adhesive tape is also shown for comparison. 

[0050]According to the result of Table 2, in the case of the 4th example, the removal efficiency 
of not less than 95% was acquired for both samples. The removal efficiency of the substrate 
which has unevenness on the other hand to the removal efficiency of the substrate which has a 
flat field in the case of a comparative example is extremely small. In the case of the 4th example, 
this shows that the adhesive layer 54b mobilized and it has entered to the crevice 56 with 
heating. 

[0051 ]In the case of the 4th example, the removal efficiency of the substrate which has a flat 
field is also high compared with the case of a comparative example. Since the touch area of the 
adhesive layer 54b and the particle 57a and 57b increased and adhesive power increased by 
mobilization of the adhesive layer 54b according to heating in the case of the 4th example, this is 
considered. As mentioned above, according to the particle removing method of the 4th example, 
the semiconductor substrate 53 surface which has unevenness was pasted, and the adhesive 
layer of the adhesive tape 54 in which the adhesive layer is formed in one side is heated. 
Thereby, the adhesive layer 54b mobilizes and the adhesive layer 54b also enters the crevice 56. 
For this reason, the particle 57b which exists in the pars basilaris ossis occipitalis of the crevice 
56 also sticks certainly by the adhesive layer 54b, and is removed. 

[0052]Although the heater 52 built in the moving stage 51 is used as a means to heat the 
adhesive tape 54, in the 4th example of the above. As the 5th example, as shown in drawing 12 , 
the infrared lamp (IR lamp) 58 may be used, and as shown in drawing 13. microwave may be used 
as the 6th example. Microwave is drawn on the semiconductor substrate 53 by the microwave 
waveguide 59. 

[0053]Instead of heating the moving stage 51, as the 7th example, as shown in drawing 14, the 
roller 60 which presses the adhesive tape 54 by heating methods, such as a heater, an infrared 
lamp, or microwave, may be heated. Instead of heating the moving stage 51, in not using a roller, 
as the 8th - the 10th example, as shown in drawing 15 drawing 17, By heating methods, such 
as the heater 61, the infrared lamp 62, or microwave, before sticking on the semiconductor 
substrate 53, the adhesive tape 54 may be heated. Microwave is drawn on the adhesive tape 54 
surface by the microwave waveguide 59. 

[0054]lnstead of heating the moving stage 51, as the 11th example, as shown in drawing 18, The 
ultrasonic vibrators 64a and 64b are connected to the moving stage 51, the rollers 60, or those 
both, these can be vibrated with the ultrasonic vibrators 64a and 64b, the adhesive layer 54b of 
the adhesive tape 54 can be mobilized, and it can also fill in the crevice 56. Although cooking 
temperature is about 120 **, what is necessary is just the temperature requirement that 
mobilization of the adhesive layer 54b takes place, and the adhesive tape 54 does not 
deteriorate. For example, 200 ** or less is desirable. 

[0055]When exfoliating the adhesive tape 54 using that to which adhesive power falls by 
ultraviolet rays as a binder of the adhesive tape 54, it is also possible to exfoliate easily by 
irradiating with ultraviolet rays. It is desirable to continue irradiating with ultraviolet rays or to 
irradiate with ultraviolet rays in oxygen or ozone atmosphere until the adhesive tape 54 
separates thoroughly by a case at this time. It is desirable to remove the adhesive tape 54 in a 
steam atmosphere. Doing in this way is based on the same reason as the 3rd example explained. 
[0056]In the above 4th ~ the 1 1th example, although the adhesive tape 54 is used as an adhesion 
means, it has a forming face of a cylindrical adhesive layer, and a rotatable adhesion roller may 
be used for the surroundings of an axis parallel to this forming face. In this case, by contacting 
an adhesive layer to a processed substrate face, and rotating an adhesion roller, an adhesive 
layer is made to paste and particle is removed. 

[0057](c) Explain the composition of the numbering machine concerning the 12th example of this 
invention, referring to the 12th example next drawing 19^^ draMn^^^^^^ Especially the numbering 
machine that has a means to remove the cutting waste by which it is generated on the surface 
of the wafer after carrying out numbering by the exposure of a laser beam is explained. 
[0058]Among a figure, 71 are a laser irradiation means and have the laser irradiation apparatus 
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75 and the mirror 76 which leads the laser beam discharged from the laser irradiation apparatus 
75 to the wafer 74 by reflection. 72 is a particle elimination means, a heater is built in and it has 
the rotatable roller (tape support) 77, and the adhesive tape 78 in which the adhesive layer was 
formed in one side carries out an adhesive layer outside, and is rolled, and the adhesive tape 78 
is sent one by one by rotation of the roller 77. By moving the roller 77 below, it pastes up with 
the processed surface by the laser beam of the wafer 74 surface, and the adhesive tape 78 is 
pressed. 

[0059]73 is a moving stage to which lay the wafer 74 and it is made to move. This numbering 
machine is used as follows. That is, first, it irradiates with a laser beam on the surface of the 
upper part of the orientation flat of the wafer 74, and a wafer number (classification symbol) etc. 
are etched. Then, moving the wafer 74 under the roller 77 heated by about 120 **, and rotating 
the roller 77, and sending the adhesive tape 78, the roller 77 is moved below, the adhesive tape 
78 is contacted to the processed surface by the laser of the wafer 74 surface, and it presses. 
Pasting up the adhesive tape 78 on the wafer 74 surface strongly, the binder of the adhesive 
tape 78 which mobilized the cutting waste of the wafer 74 surface with heating while adhering is 
filled by etched Mizouchi, and adheres Mizouchi's cutting waste. 

[0060]Subsequently, the adhesive tape 78 is torn off from the surface of the wafer 74 with 
movement of the wafer 74. When the adhesive tape 78 secedes from the surface of the wafer 
74, the cutting waste 79 of the wafer 74 surface and Mizouchi's cutting waste 79 are also 
removed simultaneously. As mentioned above, since it has a particle elimination means according 
to the numbering machine of the 12th example, a processed surface is made in clarification just 
behind numbering. And work is easy and does not require time, either. 
[0061]Since what is necessary is just to make only the processed surface of the wafer 74 
contact, other portions of the wafer 74 surface are not polluted. And since it is possible to 
remove the particle 79 by adherence, the surrounding environment is not polluted. In the 1 2th 
example of the above, although the adhesive tape 78 is used as an adhesion means, it has a 
forming face of a cylindrical adhesive layer, and a rotatable adhesion roller may be used for the 
surroundings of an axis parallel to the forming face. In this case, by contacting an adhesive layer 
to a processed surface and rotating an adhesion roller, an adhesive layer is made to paste and 
cutting waste is removed. 

[0062]Although the heater is built in the roller 77, a heater may be built in an adhesion roller or a 

moving stage, and the heater which heats the adhesive tape 78 independently may be formed. An 

infrared lamp or microwave may be used instead of a heater. The ultrasonic vibrator (ultrasonic 

apply means) which gives vibration to the adhesive tape 74 may be provided. 

[0063]Although the wafer 74 is used as a processed board in the above 3rd ~ the 12th example, 

reticle, a mask or a liquid crystal display substrate, etc. can be used. 

[0064] 

[Effect of the Invention]As mentioned above, in the particle removing method of this invention, 
after pasting up the adhesive layer of a substrate on the substrate holding stand with which a 
processed board is laid, by tearing off, it adhered to the adhesive layer and the particle of the 
surface of a substrate holding stand is removed [ 1st ]. For this reason, according to the same 
work as attachment and detachment of the processed board to a substrate holding stand, it is 
possible to remove particle and removing operation becomes very easy. 

[0065]The floating particle is made to adhere to an adhesive layer, where a substrate is held to 
the substrate holding stand which turns the forming face of the adhesive layer of a substrate up 
and with which a processed board is laid [ 2nd ]. Therefore, it is possible to remove the particle 
which floats in a chamber, without opening a chamber. To the 3rd, after forming an adhesive 
layer in the surface of a processed board by spreading, by exfoliating an adhesive layer, it 
adhered to the adhesive layer and the particle of the surface of a processed board is removed. 
Since the adhesive layer formed by spreading also enters the crevice of a processed board, the 
particle which exists in the pars basilaris ossis occipitalis of a crevice also adheres certainly by 
an adhesive layer, and it is removed. 

[0066]It is in the state which raised the temperature of adhesive tape or a processed board, or 
where an ultrasonic wave is impressed to adhesive tape or a processed board, after pasting up 
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adhesive tape on the surface of a processed board, by tearing off, it adhered to adhesive tape 
and the particle of the surface of a processed board is removed [ 4th ]. By impression of a high 
temperature or ultrasonic wave, a binder is mobilized, the crevice of a processed substrate face 
is also entered, and the particle of the pars basilaris ossis occipitalis of a crevice also sticks 
certainly by an adhesive layer, and is removed. 

[0067]As mentioned above, according to the particle removing method of this invention, it is 
possible to remove particle more simply and more certainly, without having an adverse effect on 
others. In the semiconductor manufacturing device which has a particle elimination means of this 
invention, it has a laser irradiation means which etches a classification symbol to a processed 
substrate face, and a particle elimination means which pastes up adhesive tape on the chemical 
engraving part and its periphery, and removes cutting waste by exfoliating. 

[0068]Therefore, a processed surface is made in clarification by a particle elimination means just 
behind numbering. And work is easy and does not require time, either. Since what is necessary is 
just to contact adhesive tape only to the processed surface of a wafer, other portions of a wafer 
surface are not polluted. And since it is possible to remove particle by adherence, the 
surrounding environment is not polluted. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ]It is a perspective view showing the composition of the particle removal object used 

for the particle removing method concerning the 1 st example of this invention. 

[Drawing 2]It is a side view (the 1) of the ion implantation equipment in which the particle 

removing method concerning the 1st example of this invention is shown. 

[Dravying^^S^ is a side view (the 2) of the ion implantation equipment in which the particle 

removing method concerning the 1st example of this invention is shown. 

[Drawing 4]It is a side view (the 3) of the ion implantation equipment in which the particle 

removing method concerning the 1 st example of this invention is shown. 

[Drayyin^^^^^ is a side view (the 1) of the ion implantation equipment in which the particle 

removing method concerning the 2nd example of this invention is shown. 

[Drawing 6] It is a side view (the 2) of the ion implantation equipment in which the particle 

removing method concerning the 2nd example of this invention is shown. 

^Drawing 7^^^ is a side view (the 1) showing the particle removing method concerning the 3rd 

example of this invention. 

[Drawing 8]It is a side view (the 2) showing the particle removing method concerning the 3rd 
example of this invention. 

[DraMn&^^M^ is a side view showing other particle removing methods concerning the 3rd example 
of this invention. 

[Drawing 1 0]It is a side view showing the particle removing method concerning the comparative 
example of the 3rd example of this invention. 

[Dra w ing 1 1] It is a side view showing the particle removing method concerning the 4th example 
of this invention. 

[Dravying 12]It is a side view showing the particle removing method concerning the 5th example 
of this invention. 

[Drawing 1 3]It is a side view showing the particle removing method concerning the 6th example 
of this invention. 

[Drawing 14] It is a side view showing the particle removing method concerning the 7th example 
of this invention. 

LDrayying 1^^^^ is a side view showing the particle removing method concerning the 8th example 
of this invention. 

[Drawing 16]It is a side view showing the particle removing method concerning the 9th example 
of this invention. 

[Dravying 1^^^^ is a side view showing the particle removing method concerning the 10th example 
of this invention. 

[Drawing 18] It is a side view showing the particle removing method concerning the 1 1th example 
of this invention. 

[Drawing 19]It is an explanatory view about the composition of the numbering machine which has 
a particle elimination means concerning the 12th example of this invention. 
[Drawing 20]It is a perspective view (the 1) showing the numbering system using the numbering 
machine concerning the 1 2th example of this invention. 

[Dravy[n&^^^^^^^^^^^ is a perspective view (the 2) showing the numbering system using the numbering 
machine concerning the 12th example of this invention. 
[Description of Notations] 

11a, 11b, and 11c and lid Particle removal object, 

12a, 12b, and 12c and 12d Quartz substrate, 

13a, 13b, and 13c. 13d, 43a, 50b and 54b Adhesive layer, 

14 Chamber, 

1 5 Reserve exhaust room, 

1 6 Target chamber, 

1 7 Ion beam room, 

1 8 Career, 



http://www4.ipdl.inpit.go.jp/cgi~bin/tran_web^cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2009/07/24 



JP.07-142440,A [DESCRIPTION OF DRAWINGS] 



2/2 i> 



1 9 Transportation device, 

20 Pick, 
22 Disk, 

23a and 23b Substrate holding stand, 

24 Disk actuator, 

25 Holder, 

26 Holder actuator, 

27 Ultraviolet ray lamp, 

28 Power supply, 

29 lon-beam-irradiation device, 
30a-30c, and 74 Wafer, 

31, 33, 34 gas introducing pipes 
32 32a Pressure regulation means, 
35 Reserve tank, 
41 Rotor plate, 

42, 42a, and 53 Semiconductor substrate, 
43 Binder solution, 

44, 44a, and 56 Crevice, 

45, 45a, 57a, and 57b Particle, 

46, 51, 73 moving stages, 

47, 50, 54, 78 adhesive tape, 

48 Cassette, 

49 Adhesion roller, 
50a and 54a Base, 
52 and 61 Heater, 
55a, 55b, and 60 Roller, 

58, 62 infrared lamps (IR lamp), 

59, 63 microwave waveguides, 
64a and 64b Ultrasonic vibrator, 

71 Laser irradiation means, 

72 Particle elimination means, 

75 Laser irradiation apparatus, 

76 Mirror, 

77 Roller (tape support), 
79 Cutting waste. 
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2 

mm^mm^mmt^mzmmmm\zm9^m^mm- 

tS!l#ISfrs»:*JSi 2Se«©/^-x^d';H»*;^ 
& 

1 4 ] !(^mm.msL\zmmn^n^t^-fc.isb 

10 wth. mm$mmmm^'t<amm.mzi^m^wt<fii^mm 
&««pu mmt^^t.\z^y)mAm^^mm\zmm 

•55"-:/^^A&«-r5ilt?£imSi:f 5«*JB1 4tB 

!fi!i^n-5T*D. «fffiSi^H«WiBl«lft31S«^S© 

M^M0fRWC^©^7aBEic^»^-a:Titffi!te^n-7& 

^*-r-g.fe®Tf*5C:i&!i#mi:-r^»*«14t3 
[fflf:*3®17] ME/1-5" MtB*S 

mm^isimt^Mm^mx\mw3&mm\.zmi^^^z> 
mMWc^m^wt^mt^ ^h%mLt.ti>mim 1 4 . 
m^m 1 5 x««*:b 1 6 wmson-^^ t^m^^wt 

[0 0 0 1] 

ff)mmm:-m^^^mmmmm.\zi» 

^Sb, X«#«#:««-^W"^i';V#©*ffi©/1— 5^^ 
[0 0 0 2] 

40 [«^®s^g] ia¥> ^m^mm'WL^'f4 7.-fv-{n 
WR^im\^^^. «oT, E«iHiai®>'3-hs»jh-r 

«#Mjfi^gi^s.at;^cfL«i>©/i-5=-w i';wsj:ne.tc# 

:=.y!fm(o-^7.it^v=^^Mzn-'T^ i^jv^m-r^ 

[0 0 0 3] se*. ^mmmimm(omm^m<DA-^ 
50 ^i7}v&fSi^-r?>^mhi^x. *^7;P3-;p#p®^^« 
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3 

[0 0 0 4] 10 

CO 0 0 51 ©ffias^sMttbiittirKa, 9[-m^6 

mizmmmn^(o/'%-y=:^i7)U(Dmx^m<o jst 

[0 0 0 6] ®¥lf^f:»«^®J8SI¥aK-«;fc«J8;ft 

^jEtcMUfcD. nm.WLm.vity)t^mmtmmzis. 

[0 0 0 7] STtv ¥»#:^fi#©*«Sffi!{i^e./1— 5^ 
®^jEE©j!fX^^ft:§'^^^lt-5**Ttt, il«tb«:/1 

[0 0 0 8] Q)9^m''^<oij^nm-t^zr'7i^7.i;y':f 40 

z.n^^m-r^nz!dtz. ^mMU'^m^^rL^my'-f 

^mmz-r^^m\z^r)-^ifxn~7--< ^jv^^^v. 

m^t^oiimv^^t\,^5mmi)^$>^, so 



!^|95ft7-14 244 0 
[0 0 0 9] :^mm\t, #S«e3fe«©^S^C®S.T«l 

m\z. f)^'DXK)mm\zmm^mmmm^o)n--7->: 
^K^^-r « ¥«#«s^B*!5«t-r -5 t s a w t-r 

[0 0 10] 

[s»is&«psfrsfcji>©^e] ±ia^Mtt. ^ic, s 
w.±.\zi^^mmm^^n.T^n~-7-^ ^)v^^^<Dmw^ 
mm^^9mmLitmw^n^mmm-tt\zmm-&^fc 

-7-^i7)v^im^mm\z^mh. i^m-^z.t^mw 
fr^n-7->(i^)v^^^m\zi^^xm^-^n. %2 
\z. w^iL\zi^mmi)mm.^nr:Ln-j-^f7}vw^^ 
mwmmnj&^m^kxix^xmmwmmm.^ 

)]/-^msimm\zmm^^^ ■ch-^mWit.t^n-'T^ 
^)\^w&nmzii'2xm.'&-&ti. ^stc. ffijuaxs© 

^ffi{c#fe-rs/i— i7)\'^mwmm\zwm\^. w 

\m^^m^mzm^mtm&\yTzimni. mwmm 
fB!te«^gs ^\^mm- :i i: j; 0 , ffliffiSiaass® 

[00 11] 

HKC, i7;H^5S#:®iteiFgSa®aS4^*««c 
<i:0> S««»-&®^ti®n-5=-^ <5';V^!te^®{CH« 

t*^teT*-5, m-ox. mm^n^Tzmzm^mm^ 

®«^(C«> 5"-y>nt^^&*»EE(cMf ^t/fe<A-x 

^i'>>uBi«£f^^<£ff5c:a:*ST?^-5®-e. i^m\mmz 
mmizit?>. 
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5 

[0 0 12] ^fc, ^9vm\zK&\^xi^mmm-v^^ 

\z^ n-'TH ^}\,w^^(rMmm(r>y^^^\:-\z\^x^ 
m^wmmw^ri^mwM^^\zn-'T^ 
^^m\yfz,^m^. wm^n-'r4^)^^'^^mmzn 

[0 0 1 3] «et>T, «^«, ^^ynn\zwm^n 
-"rA^Mzmm-^^^. "^^yn^mwct^riiLU lo 

CO 0 1 4] t¥oT. ^9mmLi)m^^mi^x\^fc.m 
^Tt>, mmz^r^mwu^nfdmm\mmzhxr^iL 
t^o ^otz,}sb. mw^o>&mz'^^^^n-v'>[^M'm 
mm\z^^mm\zmm^n. ^*$n^o ^fc. ^^m. 
\zK)^\.x^mmmyr^^mm^^mm\zm\^^^z. 20 
L\z^Ki. i(kmm^m^r^m^\z. m^m^mrnvx 

[0 0 15] mA\z. ^i!mmmL\^^\mmm^^^^ 

9mmmzim^^^nMVfdmx. mmmLomm 

\z'^m^m,^mm^^rc^. m^mii^rz.h\z^r^. « 
mm^^(o^m<D?\-'f'^ ^)v^^mm\zmmiy. 

mmm\z-hXK^iLtSo ^kdtc^. mmommiz^^^ so 
^n-'r^f ^)vx%imm\z^K^mm\z^m'^n. 

[0 0 16] z,(D^^\z. ^mmo:>n-y'4!/)i^<Dm^ 
:^m\z^n\t. m\zmmm^RU-^r\z. ^r)mmz. 

^^r^^mi^mmmm\z^^^x\t. mmm&m\zmwi 
m^^H^r^rc}tu-^\z^r)mMmWi^m^n 

\zit^m^m^mmv. mmr^z.t\z^Dmnm^^m ^ 
r^n-f-^ ^jvm^^mt^^vxi^'^^o 
[0 0 17] «eoT> i->/vj>^w,mzn-^^^)v 
mii^m\z^x)MrM^mmzx^^o vi^^^. f^m^ 

mzii^m^WL^mm^'^n\t^^^(Dx. m^mm^&m 

^)i^9ii^^:^z,timm^<Dx. mmcomm^mmh 

[0 0 18] 

mmm} mz. mm^mmv:^f)^^^mMommm\z so 



#SB¥7- 14 244 0 

6 

-o^^^xmrnr^. 

(1) 7^mm<ommmizm^^mii^nm&9n(DA-r' 
(a) mi(D^m 

m 1 It. :^mm(om 1 <Dmmmiz^^n-'T'>t 

-<Dmmzmj:vrzm^fs:m^(D:E^mwi. 13 a 
s«i2 a of^mizmm-^ntcT^ u jvmmmoi^mM^^ 
iE>fsi^i^mmx. mKm^mmz^r)^^^n^o mm. 
m^m\zm^>^n^^mMmmtvx. t^u 
)vmmm<Di^mM^. i.4->?::r^i^>(C4H802)^co^r«i 
mm\zmf)^vs^^. 200-1 cp (ir>5=^#-fX) mstom 
m\zm&iyrc%(D^m^^^o ^tc. r^'j)vmm^(oi^ 
mm<Do^. m^vm^mm-r^zitx. a-^u mitv 
X. ^mmmTr^ho^mm-^o 

[0 0 19] /^-^^ ^)m^mieL\rAO^o\ZLX 

f^^^n^o ip-^. mtm.^mz^r)mi^mooo--mo 

rpm (D^^x. ^^mm2amm\z^mmmm^mm 

|g5 0-1 5 O-CCI^ML. Snl»LT«61r**C?)W«^ 

m^m^-r^o ^2, 03 (a) ~ (c) , m4\t. * 
1 0mmm\zWi^/'%-y'4 ^)m^:bmz^^> 
xmm^^^^>&Amm<Dmmmx$i^o m^. 14 

\mBE^mU'^^>^'^X. ^«»aSl 5, jiASl 6 

[0 0 2 0] >A'i Aymo^mmns. 1 5 \z\^. 
y T 1 8 \zmh^nfcn-'r^ ^jm^mi a . m 

m^^^'tf:^^\X\t^M^O^:xi/\timi)^nx^^^. ^ 
¥ U T 1 8 h n >^7#o^Si^g: 1 9 o_h(c« 

2 0{tj;D±:;?fc:J¥UJitfanTftA^i escjg^n 

[0 0 2 1] iiASi etcft, i^)V^2 btmfs^ti. 
)v^wmw^2 6 \z^x>&m,^m'^2Z8.h(Dm^wmM 
mm^^o z.(Dts)],^2^\z^y)9BMt^^'^x,;\^\f: 

v^2 0i)^^^\mn. 'x^X^iK»8K2 4fc<J:011I» 
^miS.^^f X ^ 2 2 a)ii««it'&23 a XPt® 

otc^l^Jg-Tc A-v-^^)m^mxeL, iibt;: 

«^aiS8glt'r§fe8?)<om«^>:/2 7^:^R^3»^> 

7^2 7{cm:^^ftj^"r^mai2 8;^t«;^enTVi^o 

[0 0 2 2] ^fc. ^::r>H-A^l 7t*X««^^23 
iRtt^tlTV^^o -r:t>t!-A^l 7^^e>««STJKife 

tzi^:si;\m\zmnm^mm^^>ffimm^n^. mz. 

®1, ^2, 133 (a) ~ (c) , E4^#MU;^^^ 

\zr>\^^xwmt^. 
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7 

[0 0 2 3] ^T, ^)^wmx\ a t.%m^^ 

[0 0 2 4] ^^V^-T?. S3 (a) tC^1-<i:^{C. 

^brc^v 7i^;!/i5^2 5<£M:*lc»»U ^3 (b) 

S^-e^aSatC^gK^iir^^t^JC, ^)V^2bXnm' 
[0 0 2 5] ^V^T. 7^^X^2 2^[sI|(iU 3tt;V:^2 

£#:ilb<D*S«gl3btC*63f^n^c ^V^^e. 13 3 
(c) \Z^^^o\Z. SiS250 -450001 , 3^*1 0-10 
OmW/cBi^ CD^^^I^ A-T-^ a , 11 b \zm, 

it-r^o m^«:53IS«12a, 12b^@3iUT)te«Ji 
13a. iSbJcSfc^o 2:a)iKfil^i 0-300 

;iniCj:D> JteifmSa, 13b(7)T^U;^8fSg'4^ 

n^^^itmzimtiimy^^<^ 

[0 0 2 6] :k\z. i^)W2 ^)VW^mi 

To c<Dt^. m^mmm\z^x>^mmi3h<D^&mi3ft^ 

mrvrv^^ox. m^^m'^23h<D&mf}^^^B\zm 

*SS$nT»««^'&23b CD^ffl36^ B (^^fci»*$n 

[0 0 2 7] MV^T. /1-5^^^;l^^Smib^tf:y^ 
2 0 fC^ttT^ir U T 1 8 ICiRS^f il^V^T. 
ll«{Cl/T> S««»#23a:d^e»/1-5"^^;V^*mi 

D> *tR#^#23 a (D^H<D/1— i57;!/%7l-"X>r ^ 
jm^mi a (Z>3te«Bl3 a {C«i«r$nTX««i$-&23 a 

[0 0 2 8] m4\z^r^o^z. mum&mtv 

T<Z)»:7XA30a, 30b€S««Jt'&23a, 23btC«« 

U 7^^X^2 2^I11!|LT> MB*> ^XA30a, 30b 

ff3o S««^-&23a, 23b±OA-5">f^ 

a, 30b^M<^>^^cORr«gffi/&^JSf9. »mM^*fi®'<:t 

>«A-5^>r ^;l/^c<J:ss5il^'5^^'5^: t35:< ^XA30 



(5) !^|l¥7-14 244 0 

8 

a, 30brt{CffiA$nSo ^intCcfcO, '^XASOa, 30 

hmm<Dm^(Dim\zmi&(om^, i^>^m^<Dmm(o-f 

[0 0 2 9] &.1:<D^5\Z. ^^WcD^ 1 (^^JS^IIOA 

^)m^:sm\z^nit. >n 1 4 ^aK-r^ 

^hts.<. '^xy\30a, 30bcD«Kt|H|fi|;^fPll^cJ; 

^^>A1 4F^COA-5='^^;^^^*t"§^i:3&M 
IBT^^o 5^^>A1 4f^j^iaEE«ffilC«#*r^ 

10 %mzmTz.hfs.<n-j'^^)m^v^m^no^ht^ 

[0 0 3 0] 2:(5!>j;3ir, :^mmmi<Dmmmo>n- 
^^^)m^-)jm\z^n\t. m\zw^m^'StM^r\z. 
^r^mmz. f}^-D^r^mm\z^^y&x^m)f^<DA-'r 

(b) m2(D^m 

:3^^fe \Z^ Titt S :t >ft ASSOffl® §o 

m2t,SiU^hz.:!^\t. n-'T^^)m.^micmm 

20 d©*&«gl3c, 13d:0tStC|Rl<cfc'5tcA-T--r^7;l/^ 
S^^ll c mm d SSlR#it'&23 a , 23 b \Z^mT^ ^ 
tX^^o t.rc. ^X#A«3 ld^JE*li^^S3 2Sr 

i^tvx^^x^i e\zm^^nx:^ri. :»xmx'S3i^> 

i^^^>;^l 4\Hlzm&(D%m^m:ffx (N2 ^ 
^AUT^^'^' ^A* 1 4 d:^;^^^ 

[0 0 3 1] ±m(D^^>s^xmm)M<Dn-^4^)i^ 

mtmm\zvx. n-j-^^ ii/^smi c s:mi d 

30 ««jt-&23a, 23b±JC««T^. ^lOi:^, ^1(7)11 

jfiW ^Sj^ *5 > A-T->r ^;i'l»*#:ii c ^mid cottir 

P13 c , 13 d |p]< J; -5 \ZA-'t>( ^JVIS^Smi c 
3fcmid^*^5^V!y^«tCcfcO»fe«jt-&23a, 23b 
\ZW^T^. 

[0 0 32] :k^^X. 'T^X^22 ^|HreiS*51000rpm 
aSSfc;^^^5JcK«S*^5^'\'>A*l 4F^JC»A 
X\z^ 0 ^ V >/t 1 4 i^o^jSRl|g;^/t— !7)Vf)m 

^^;M»*#:iicRynido3teir»i3c, isdtcssapf 
[0 0 3 3] «-bcoa:5f;:. ^mm<^?S2<Dmmm(o/^ 

-'r^^)mi::^mz^ti\t. ^J£9SX^^^>7^14 
IzmXhX^^y/'^l 4l^(X)A-5"^i57;^&##±tf 
T. A-5^>f ^7;VI»*#:ilc]&midCDttiPBl3c, 13 
dJcft«f^ii:-5;ia:lCcfcDA-7"^^;l/^^*bTV^ 
§p «e-3T. ^•V>A1 4&IBift'r^2:i:)^<. 5"ir> 
5<? A'l 4rt<D/t— r^i57;^Sf»*"rs^:^:30^WtgTfe-So 
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9 

^2;iy)mm\z-(:^>mxmmno>n-'r>( 

[0 0 3 4] is.^. m 6 \Z^^^ 5 \z. MM&^mtf^ ^ 
m.m^m^ i o o xh^^trnmo^mrnv'^^yniAMz 

^xm 1 6 (owmmmx^ i e i s t 

(omm^mzijxmx's^z, z4timm.^n^o^ 

[0 0 3 5] ^fc> :^2o^M^Tfi/i-T->r^;i/^* 
m^r^tmm\z. m i (DmMmt.mm\zvxmwL^n 

So 

[0 0 3 6] mz. ±mmimm2 0mmmx\t. * 
n^mmm\z%mm'^mxh^o ^tc. /^-^^^)vm 

*#:lla, lib. llcRZnid0^m^^X/\tUUm 

^(Dm(Dmmzhxh<kVK 
(a) msom&m 

'Alz. m? (a) - (d) . ms^^mvfsiitt^. *5! 
xmmT^o 

[0 0 3 7] mim^m\z^r>m^'^n^^mMmm4 

:t^i^>(C4n,02)mo)^mmM\zm^^vi^^. 200-1 cp 
(±>^t^^X) m&(D^mzmmvr:ih<D^m^^^. 

ID o>^t¥x. ^m»mm4 2mi]zif^mMmm4 3^m 

^7 (b) IZ^f^^lZ. ©^0.5 -3 ^iincDtt 
mS^3€i^m^T^. Z,(Ot^. 07 (c) JC^Tcfc-^ 

\z. ^mmmm4s\t^m^m&4 2^mcomm4\z 

hxr)i^^> B34 4(Dmmzi^^A—^^ ^)V4 5% 
i^mm4Za\z^r)mm^ti^o m^x. 5 0-150 

[0 0 3 8] 'A^^X. m7 (d) [C^fcJ^^tC, iS:^25 
0 -450DIII , ^*1 0~100inf/cm2(^m^^*S*S 
S 4 2 mm<D^mm43 a fCMMrSo ;i c^^KM^ 1 0 - 
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10 

300l5>Sffi«^-rSo iiniC<±:D. *fiaPJi43aCOTi;7U 

nxm-^v. mit^^Tc^iz^mmmrr^o 'A\z. 
m 8 \Z7R^^ o \z. ^mvmm,4 2 ^^sxt^-v 4 6 

4 7 ^^i&$ii:^o ilCDi:^. 5te«x-y4 7 C03|6 
«r^;0^¥S**«4 2«ac^>3te^^43atZgE«TS<i:d 
tClLT. 3te«T— P'4 7*5^ft^i^So im'T-^4 7 

10 (Di^m\zm\ -^mj—^f 4 7 \t^m^m^4 2^m(r) 
feafS43a&@^u ^mwm^4 2^m'fi^h\t€^ 
So 

[0 0 3 9] -?*LT. #6«g43a;^t^*$nfc^«#:S 

^4 2\xti'^vV4^\zmh^n^o ^i^'^mvis.ffi 

Rt;jA:$^-»o^m^n> iH3a^^-rss«a>2 
ism(Dm!^\zm3<r>mmm^mmhfz.m^<oim(s.2 u 

20 X. u^^^^t.\x. mmi\z^^^^n-j-^ !7 )V(om 
mznvx9mmzm^^^^'^—^>( ^;i/ofi»(z> z. t 

^(Dm^mmz^ux^m-t. 
[0 0 4 0] mi <Dm^\z^ti\t. ^m^^m^mr^u 
nx\t!imm4 o o^-s 5 oms>^rcn-T4^)iifm 
mmz. mmmom^u. 3^#«ifeo-8ja{c:^iiiJcM 
zmzMi^x. jA:^m(Dm^. m^m^4o--b 
smt. mmmom-^tit^xm'Xom'^wh^^^. ^ 
fc. m^^^t^unxummms 5 o-e s o<@^o 
30 r^A-^>r^mmmmz. mmmom^u. mwmm 
le-soflfcM^u z.ti\zMvx. jmm<Dm^. 
m^m^2 3o-28offlt, mmmom-^tit^xm 

[0 0 4 1] ^:(Z>^:^:«. m 3 (Dmrnmo^"^ }z^^mi 

mm4 3 ^m^vrcm-^izu^ ^mMi^m^4 4^xx 

r)^/uX. M4 4(DmM<OA-y'^ ^)i4s^^mm 

}t. mio (a) \zmr>ko\z. m^^m^^^m^m 
m4 2(Dmm\z^m'r-:fso^m^r::^mct^. mi 

40 0 (b) tC^T<J:5tC, IHlgi544aa)jgge*T3teiPS50b 

[0 0 4 2] sk±<D^o\z. ms(Dmmm<on-r'^^ 
jm^^miz^na. m^^^^^mi^Mm4 2mm 
\zi[bmmmm4 3(Dmmz^r)^mm43a^j^^vx^> 
^0x. i&mm43a\tmm4 4\zhxy>7i<ts. zotz. 

}sb. iHS54 4 (ommz^^t^n-J->( ^}V4 5 X%f^h 

«g43afcJ;D^^^n^o ^fc> ^7 (d) Jc^fi; 

o\z. ^mmA3e.^mii^^^\z. m^m^mmiyx 

50 *&«:^3^®T^i3:TV^ScDT. 3fft»H43a&^Bfcl^* 
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11 

[0 0 4 3] f^^. 3|fe#H43a^|»*TS¥Si:UT3te 

mmtm^^ntd^mu-^ 4 9 ^fflv^r^^ ±MLn 

^#:S«4 2^ffilC«igS!l;&tiS^;^Vi<t:5JC-r§:fefeT 
[0 0 4 4] MJC. «fei«ll3()«^^)^ViJ:'5{C'rSfcS6{C 

m^^^tiz^r)^ ^mi^mmm\zmBm<D^^z:n^ 20 

mmo^mzim\^i^^^^'^\z^^it^x%^. 
[0 0 4 5] (b) B4-SI1 \(omm 

wm-^o n-J'>^^M^^^h\^xY^m\z1^mmim 
wmt,\yx. m%Mt. T^^})]/wm^<mmmi so 

[0 0 4 6] ^1 1 (a) - (c) ^^miyUti^^. * 

^m(o^A<D^mm\z%^n-'r>( ^)V(omic)smz^ 
^^-^xmmt^o 21 ^m»msLcr>^m\zim'r- 

7'^^D::>^t^t#l-MS^WtD-r^a ^T. ^11 

(a) \z7r^r^o\z. b 2tim^iL^rifc^m:^ 
«i 2oyznmzwm'^. 

[0 0 4 7] Z.(D^mX. mil (b) \zmt^o\Z. 40 

1 <D^ift{cM^s$ii:T> hm\zi^mmfim^^nx^^^ 

teafx-:/5 4^#«U ¥»«^»«5 3 t^JBl^ii: 
*!iiP5^-:/5 4(D*6gB:0^**#:Sffi5 
3llffi?C^«t- ^<^^{rUT. 3te^^-y^5 4^^^$ 
^fc. 3|*if^-:/5 4}^tif&«ft:»S5 3{Cg«L 
fciRffitf, Jte^T^-T'S 4©±3&^Sn-^55a, 55bT 
ffffi-r^o *^irx--y5 4CD3teirM54b«aj9ftCcfcD^ 
K^fbU. [HIggS 6^;:ADj^t;o MtC. n-^55a, 55b 



#IH¥7-14 244 0 
t^t.t.h\Z. A— ^>r^;^57a, 57bi:JteiP§54b<7)^ 

[0 0 4 8] i^m^-^bA(oi»m\zm\ feifx-y 

5 4lt3iSlfg54bfCA--5^>f i57;i/57a, 57b^@^U 
-x>f^Jl/57a, 57b^^*^#:^S5 3^®:^^^^*$ 

[0 0 4 9] ^2fd:> ^mfm^m^^mi. msn^ 

^^)V(D^^mmz-:>\^^x^t. ziZLx. m^M^t 
}t. mmmiz^^fEvrc/^-^-^ ^)V(DmmzMvxmM 
\z^ D ^s$nfc/i-^>r ^)i(DmWi<Dm'^^^^. ^ 

u^^w^iz-D^^xom^mz^^^^xh^^. 
[0 0 5 0] ^2a>j|g«tc<fcn«, ^^(r^mMmom^ 

\zn vxmey^^^^&m.(Dmmimtimmzfh^ 
einj^, mACDmMmoym^. nmz^^. *&«pS54b 

[0 0 5 1] ^fc. ¥S/^®^WT^^«CO^*^^ 

wm(r>m^\z]t^x. ^A<DmMm<om'^\z\m 

v\ e:nf^> ^4og|Jl^j(^)«^{cl^Jn^t-<fc^5f*Sr® 

Uh(OmMiUZ^y). 3te«S54ba:/t-5='^^;i'57a, 
57ba:(DS«®a5?)^ii;^T, *6S:^j;OtliL:fefc2^ 

--7^5 4©3ffi»S^IHia^«t-S4^«#:S«5 B^HJC 

«iftftU 3te^Ji54b[3:|HiaB5 6Jct>ADi5:t^o ^icOfc 
ise>> lHIIfB5 eolSSK^C^ffif S/t-T-^^7;V57bT^ft 

«@54bf::<fcO«^{c3te»$ti. ^S$nSo 

[0 0 5 2] iMmAoymmx^^^. 

5 4 ^JH^t-^^^aibT^KX'T— 1 lCW«$n 
;rct:-^5 2^ffiViTVi^;d^. ^5(D3lifi*y^:UT. 1^ 
1 2{c:^-r«t5ic:> *^^^>y (I R^>:?0 5 8^ 

^ njft»iSlf 5 9 (Cci: D 5 3 ±fc:»j6^ti 

[0 0 5 3] ^fe> ^»X5^";^5 l^»Il!*-rS«:bD 

IC> ^7 0glSSM<i:bT> mi A\Z^^^o\Z. 

^5^->^5 4^ffjE-rsn-^6 o^jinj»l.Tfe<fcv^ 
ttlfa-r^«t>0(c. ^8-^1 OcDSIM«ai^UT. lai 

5-'^i 7^c^'r«t5tc. fc-iS^ei, aS^ji^>:/6 
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[0 0 5 4] i^f:L. ^g^i&xx->?5 immT^^t>r> 
\z. m\ Kommmhhx. mi ^\zmt^o\z. 

h^mm^tv. mms Qmzmcr^t^x^^o ^ lo 

\z. SDl^MS^l 2 Oice«{cUTV^J5;e^^\ JS«fS54b 

[0 0 5 5] wiv~:fB Acoi^mmhvxm^ 

m\z^r>^mtif}my^^^<D^m\^\ ^m^-:fBA 
^mmr^^. m9vm^mm\>xmm^mMi\zffoz:h 
feirigTfeSo z,0>h^. m%\z^^. mmy'-^^A 
t^^±\zmti^ti^i^x. m«i^.^«u^tt§^\ yM, 

mmi^f^ohm^mmz^^. 

[0 0 5 6] mz. ±IB^4-mi lOmmmXU. 3te 
Sf#R^:LT3te«'7"-:/5 4SffiViTVi§}^^t. R««<7) 

ttirJioj^^M^wu m^mm\z^nfm(DnK^ \zm 
wmmfi^^mu-'7^m\^x^^^\ z.<d^^. i&mm 
^mm&mMm\zmi'^^ximti-^^msfr^ ^ 
^jCctD. n-v'4^)v^^mm\zmm'^^. m^r 

[0 0 5 7] (c) ^i20mmm 

(omMm\z%^ir>n^} >^mw<ommz^\.^xmmt 
§0 m\z. v-^%omM\z^x>^ynn>9\^td&(r> 
^x.;\omM\z^^^^mmm^w^'r^^wt^^^ 
iry;v) y^mw\z'o\^^xmmr^o 
[0 0 5 8] m^. 1 wtv-'^mii^^'^x^y). 

V-^^^mnz^ D ^XA 7 4 f;:^< ^ 7 6 t ^ 
#-r^o 7 2jiA~5=-^^;i'^*¥g:-T?*D. t-^^ 
i^«U |pl»Rl«l3^n-^ (t—:?^^^:^) 7 7&W 

b> yrm\zi^mmf)m^^nfd^m'T-^7 ^tmmm 

^^m\z bT#3&>n, n-^ 7 7 coESfc J; DSteiP-^"- 
:/7 8:^tje*j@ie>n^o D-^7 7&T;?-^» 

$^;5r^JC<tD. 3te^T'-7'7 8f^'>XA7 4^ffiCD 

[0 0 5 9] 73 n^:SL;\ 7 4 ^«BL> 

\zm\f^^n^o Wt>. ^T, ^XA7 4^D::rUx>7^- 
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xA^^A (mm^) m^nnr^. m\^^x. 1 2 0 
x:mmzim^nitn-'7 1 7 (7)T:&^'>xa 74^^ 

Kr^-tt. ;0^::pn-^7 7^lpItel.Tite^T— 7^7 
0 n-^ 7 7 ^T^&'^^i&bT^^XA 7 4gB 

Ol/-1ffc:<fc-5toXMlC«&«'T--7'7 8^^»$ii:, «P 
JBEf^o 3|fe«7"-y7 8}*^XA7 4«H}C^<Sif 
»>XA7 4^MO^fflM^^^'r^^^t>?C> JD^ 

\z^yymm\\^\^tdm'r-^i ^<r>wm\%. jaai^n 

[0 0 6 0] ^XA7 4(7)^Iij{C#Vi, ^tear^T- 

— :/7 83«^^'^XA7 4(D*B3&^65(^i'J:5f^$nSo ':7X 
A 7 4 CO^Hj^^ ^3te«5^":/7 8 )^>t«l)Rf SISJC. ^X 

A 7 4 m^d^wm 7 9 ^mn^nmmm 1 9 ^ii^icj^ 

*^nSo £4±co^^lc, ^1 2CD^Jffi«si©:^>A*U> 

[0 0 6 1] ^XA7 40lnXM;^ttfrfi6)»$ii: 

n^fcJ:V^coT> '>XA7 4gS(;)ffioSB^^?^^b75: 

\\ {^ti^-h. mm\z^y>n—^^^)]/i^^u^^^t. 

^1 2<Z)||Ji50!l't?l5. jS^¥Sa:LT)te^^-7'7 8 ^ 

^m\z^num(DnK>\zmwmmu^mu-^^m^^x 

[0 0 6 2] ^fc> u-'yi 7\z\i-^iimm^nx\^^ 

^tK i^mu-^xm^m7.j—-j\z}i-^f)mM.^ri 

[0 0 6 3] ^\Z. 3 1 2 CD^JS^JTJtM^ 

[0 0 64] 

^ijm\z^\f^x\%. mi\z. w&<Dimm^mmwsL 

ifimm^n^^msm'^iz^m^^tc.^^ ^smw-rz 
h\z^y). s««^#o^HcoA-5=-^ ^)v^i&mm\z 

^^z,himmxm. w^v^mm^mzmmzf^^o 
[0 0 6 5] m2\z. mL(Di^mm(D'^m&^^\z\yX 
^^mmmmu^n^^m.um'^\z^WL^^n\^fd^ 
mx. nm.r^n-'T>(^)v^^mm\zmm^'^x^^ 
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CO 0 6 6] m4fc. iteiF7^-::/^V>a«®aS«OM 

5isfj*if ;ii:fcj;D> saffias^ 
L.TiK«i3a««*®oiHi« 1 1) A D ji*> pagpcDjess 

[0 0 6 71 BtiOidt, Jfi^SMW/l-^^-f i^JH^^ 

y—:f^mmv. mm-r^^t\z^^mmm^wm-^ 

[0 0 6 8] fSoT. :J->nU>'rJ^^K:/'?-7^-f i'^V 

^^-rseit^Jifig^aroT?. mm<r>^^m^his.^\ so 
:^m\z-z>\^^xmt^'t>m?MU<omnm (^©d t 

[H31 *569iffl^l©^Wc««/1-x^i';H^* 
;&S{COV>T*f'f:t>ftXS»©fflIMEI (-€-®2) T 

40 

[04] *5!IB©^l©*Jfi«fc««/1-5^^i';H»56 
:;&^tc:3ViT^f'f:t>aASB©«ffiB (^©3) T? 

[05] 3f:5EW®m2 0|l!g««|tr«S/1— r-^^rjH^ 
;&JS{c:3V>T*-r-f:t>ftA«B®fllffi0 (-€-©1) 

[06] *5SW©ll2 0||Jfi«{r«5/1— T^^^/JHSjJ* 

^mz-o\,^xm-t^-t>w^^<r>wmM (■e®2) t? 

[0 7] i^mm^^(Dmmm\z^^n-j'^^)v^^ 50 
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[0 8] 3 omt&m\z%^n-'r^ 

[01 2] *^?gcDm5a)^JSMt::«^/'?— 7^^^;W» 

[013] :^%mo'^^ommm\z^^n-j-^^)m 

[014] *%Bj<o^7®^JSMtc>es^y^-5">T^>^l'H^ 

^:^m\z-D^^xm-mnmx^^. 

[015] :*:^B^<^^8<^^JgW{C«SA-7"^i57;M* 
S:&S£JC'OViT^-rfflm0T&^. 

[016] i^%m(^^^(Dmmm\z^^n—'r>^^)vm 
[017] 1 0 <Dm:mm\z%^n-'r4 ^j]/ 

v^T^Tfi!l®0T* -So 
[01 8] *^Bjc7)Sli 1 7"<^ 

[019] 2(Dmmm\z%^/^-^^^)i 
m^^m^m-r^iry/v) >ifmmcommzrD\,^x(Dm 

[0 2 0] :^mm(Dmi 2(Dmmm\z^^^>/^'j>^ 
m9^m\^>^'r>/vj>^:^m\zr:>},^x^rmmm 

CDl) X^^o 
[0 2 1] *^0J(DS1 2CD^ifi«0tC«§:t->AU>iJ^ 

CD2) T^^o 
[^^#(3DSiBJ] 
11a, lib. He, lid 
12a, 12b, 12c, 12d 

13a, 13b, 13c, 13d, 43a, 50b, 54b if^MM. 

14 ^^Y^n, 

15 ^mms. 

16 ax^. 

17 -Y^i-^lf-A^, 

18 4^'\-UT. 
19 

2 0 

2 2 y^^Ts^. 

23 a, 23 b SSS^'g'. 

2 4 ^^^^X^ffiSrSB. 
2 5 

2 6 4^;P:$^^«lgB, 

2 7 5K^^^>:/. 
2 8 mm. 
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2 9 -r:t>'fc'-, 
30a-'30c. 7 4 i^X/V 

3 1, 3 3, 3 4 liTsmK"^ 
3 2, 32a JE;^/|li»#S> 

3 5 "fm^y^. 

4 1 mtetK, 

4 2, 42a, 5 3 

4 3 immmL. 

44, 44a, 5 6 
4 5, 45a, 57a. 

46, 5 1, 7 3 

47, 50, 54, 
4 8 %^vV. 



57 b A-T-^ftJ^;!^. 

7 8 St«7"-:/. 
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4 9 3te»n 

50a, 54a 

5 2,61 
55a, 55b, 
5 8, 6 2 



6 0 n— 

nm^'yy^ (I R^>>0 



59, 63 
64a, 64b 
7 1 I/— 

7 2 n-T-^^ymm®.. 

7 5 l/-lfP.|t^B. 
7 6 

7 7 n-^ (-T^-t^^^i:) 
79 



[1^1] 



[@2] 




13a »«s jJla-'^-^-rSrAPfe** 



.22 PL^f 




23a 



30b> ^ ® »»^Bi 
30c 

30a 




—308— 



(11) 



!i#iB¥7-14 244 0 



[06] 




ffASAV 31 ^ 



15 



(a) 



THiy V* 35-* — J/ 
E£;;3aitt^a 32a 




16 '■^'^ 



112] 



58 1 R^-^-f 



— 15 



[^81 



p 




43« 

'»2 



7 



i 



S3 



-51 



[^1 3] 



59 ^-f <?P«»M 



1X3=^ 



.53 



II 5] 



61 



I t- 53 



[010] 



(a) 



43a 

4 



r 



IK 



42a 



eaM 44 46/t-?<^jt 



44a 45a 



(d) 

-4! 
-42 



43a 



42a: iiiafttM 
44a: ca« 

50 : 
50a: «<* 
50b: ftJffJI 



49 Jtt«B-9 




fl 4] 



rai 6] 

62. 





0; 








—53 




_3^5l 



54 



—309- 



(12) 



II 1] 



II 7] 



(a> 



53^##«« IS! \ 



-51 »»;^*^-£5 



1^53 



54 itkm^'—f 



55a 




o 



55b p-5 

7 



-51 



(c) 



:^54bJ^ 




S3 



i!i]»56 57b 



12 1] 



(a) 



(b) 



fl8] 



[019] 



^64a iS«i9tSlhT 



(a) 



53 
f-51 



72 ^t-^<^JH»**ft 



74 •^a./N 



*64b mfmrnrn'T' 



73 



.74 



(b) 




—310— 



#BB¥r-14 244 0 





s±a«cs:^ai*i 



—311— 



